Background Socioeconomic inequalities in injury morbidity are an important yet understudied issue in Southern Europe. This study analysed the injuries treated in primary care in the Community of Madrid, Spain, by socioeconomic status (SES), sex and age.
Introduction
Injuries pose an important and preventable public health problem worldwide. 1 In Europe, unintentional injuries account for 6% of deaths, but for over 12% of years of life lost. 1 People from all economic groups suffer fatal injuries, but death rates due to injury tend to be higher in those from lower income groups. This has been observed for most causes of injuries (road traffic injuries, self-directed and interpersonal violence, falls, drowning, poisonings and burns) and in various settings (home, street, work and transport). 2 Injuries are also associated with substantial costs in terms of disability, treatment and rehabilitation. 3 The poor are less likely to make a full recovery following an injury due to lower access to emergency and rehabilitative services. 3 Several studies based on morbidity data provide evidence of differences in non-fatal injuries by socioeconomic status (SES) levels. 2 Studies based on morbidity data, however, provide results somewhat less consistent than mortality studies. 2, 4 Within Europe, most of the injury studies are from the North; 2 in the South, the socioeconomic inequalities in injury morbidity are an important yet understudied issue. One study, which analysed the relationship between injuries treated in emergency departments and the SES in the 1990s in Barcelona (Spain), showed that both lower educational level and deprived area of residence were related to higher injury rates, and this gap was larger for women. 5 Traditionally, an injury was perceived as a random event, but today we known that injuries are preventable. 6 Knowledge of 2 The analysis of the consequences by type of injury and by SES allows us to measure the magnitude of the problem in the different socioeconomic groups and the workload that it represents for healthcare professionals. Therefore, the objective of this study is to analyse the injuries treated in primary care (wounds, bruises, sprains, fractures, burns, injuries due to foreign body and poisonings) in the Community of Madrid, Spain, by SES, sex and age.
Methods Study design, population and setting
This was a cross-sectional study covering 6 498 560 inhabitants of the Community of Madrid in 2012. The study population was all persons registered in the Individual Health Card database (6 353 388) in the middle of the period (June 2012). All injury episodes attended in the primary care medical consultations of the public health service of the Community of Madrid (Madrid Health Service) and registered in the primary care electronic medical records (PCEMR) were included.
Study variables
Episodes coded as having an 'injury component' in the PCEMR, as per the International Classification for Primary Care, 7 were selected and grouped into seven categories: fractures (codes L72, L73,L74, L75, L76), sprains (L77, L78, L79, L80, L96), wounds (S12, S13, S15, S17, S18), burns (S14), foreign body injuries (D79, F76, H76, R87), poisonings (A84, A86) and bruises (A80, A81, A82, B76, F75, N79, N80, S16). To minimize coding errors, we excluded the codes that were defined as non-specific and the codes that could not be assigned to any one of the seven categories.
The sociodemographic variables were age, sex and SES. Information about the SES of the individual is not included in the PCEMR, but it may be inferred from the general sociodemographic composition of the area of residence of each individual (geocoding). The Area of Health (a geographic zone pertaining to each one of the primary care centres) was considered in this study, with a median population of 25 086 inhabitants in 2012 (range 2371 -87 123).
Deprivation index, based on the census data available at the time the study (2001), was used to assign SES to each patient. 8 This deprivation index includes five indicators related to work (unemployment, manual and temporary workers) and education (insufficient education in general and in young people).
The first quintile grouped the most affluent people and the fifth quintile the most disadvantaged population.
Main outcomes and statistical analyses
Overall crude incidence rates by sex and incidence rates stratified by sex, SES and type of injury were calculated. The numerator was the number of patients with at least one data entry concerning injury in 2012. The denominator was the population registered in the Individual Health Card database in the middle of the period analysed (June 2012).
Robust Poisson regression was used to analyse the association between patients with or without injury and their assigned SES. Likelihood ratio tests were performed, and the interaction between age and SES was statistically significant. Therefore, the analyses were stratified by four age groups (,15/15-44/ 45-74/!75 years). Results from Poisson regression analyses were expressed as incidence rate ratios (IRRs) with 95% confidence intervals (CI). We also performed the linear trend test. Analyses were undertaken using Stata 14.0 software.
Ethical considerations
Prior consent of the patients and an ethics committee approval were not required, given the characteristics of the study and the current legislation: patient information is available for scientific purposes in public health, provided the right to privacy is fully guaranteed. Access to medical records for research purposes requires keeping the personal identification data of the patient separate from clinical data, so as to ensure anonymity.
Results
The study included 315 263 injuries occurred in men and 376 778 in women, with an overall incidence rate of 941 and 1028 per 10 000 inhabitants per year, respectively ( Fig. 1) . In Q1, least deprived quintile; Q5, most deprived quintile.
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general, crude incidence rates showed a SES gradient in both sexes, also present when disaggregated by type of injury ( Table 1) . The global injury IRRs increased as the SES decreased in all age groups with statistically significant trends ( Table 2 ).
This gradient was more pronounced in the age groups under 45 years of age in both sexes. Girls under 15 years of age and women aged 15-44 from the fifth quintile had a 50% higher risk of injury compared with those from the first quintile (IRR 1.50, 95% CI 1.46-1.54 and IRR 1.52, 95% CI 1.49-1.55, (Table 3) , similar results were observed in males and females in all injuries except for sprains, where the IRR was higher in women between 15 and 74 years of age than in men, and in foreign body injuries, where the IRR was higher in men than in women in the age group 15-74. The largest differences in men were observed specifically in this group, in injuries by foreign body in men aged 15-44 (IRR 2.45, 95% CI 2.02-2.96), followed by the group above 74 years of age (IRR 2.08, 95% CI 1.30-3.30). In the 15-44 and 45-74 years age groups, the dominant code was 'Foreign body in eye' in men, while in the remaining age groups and in women it was the 'Foreign body digestive system' code. In women, the largest differences were observed in poisonings in girls under 15 years of age (IRR 2.08, 95% CI 1.48-2.94) and in the 45-74 years age group (IRR 2.02, 95% CI 1.61-2.52). The medical agent code as a cause of poisoning was widely predominant in all age groups except for the 45-74 year olds, where the frequency of medical agent codes was similar to that of non-medical agent codes. Burns risk also stood out in the group of girls under 15 years of age with the lowest SES (IRR 1.89, 95% CI 1.65-2.18). In both sexes, wounds, bruises and sprains had the lowest differences between the first and fifth quintile in the group aged 75 or older; and the risk of fractures in this age group was reversed, with lower incidence rates in the fifth quintile than in the first quintile (IRR 0.92, 95% CI 0.88-0.96 in women and IRR 0.85, 95% CI 0.78-0.93 in men).
Discussion Main finding of this study
Overall injury morbidity shows a SES gradient in both sexes and in all age groups, although the gradient was more pronounced in the age groups under 45 years of age.
The largest SES difference was observed in foreign body injuries in younger men (more than double in the most deprived group than in the least deprived group), although in women this gap was much narrower. In women, especially below 15 years of age and between 45 and 74 years, there was a substantial excess of poisonings in people with the lowest SES compared with those with the highest SES. Burns risk also stood out in the group of girls under 15 years of age with the lowest SES.
The largest differences in rates of wounds, bruises, sprains and fractures between the most and the least deprived group occurred in the youngest age groups (,45 years) in both sexes. These differences decreased with increasing age, and there was a higher incidence of fractures in people aged 75 and older in the most socioeconomically advantaged group.
What is already known on this topic?
In agreement with our findings, studies from several countries and with a variety of study designs have found an association between low SES and wounds, 5,9,10 bruises, 11 -14 fractures, 14 -17 burns, 13,18 -22 and poisonings. 13,21 -23 Few studies have investigated the relation with sprains 24 and injuries by foreign body. 13 As far as wounds and bruises are concerned, Ferrando et al. 5 described that, after adjusting for the neighbourhood characteristics, the risk of suffering a cut or a hit was higher among those with primary education than among those with university education. 
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Related to sprains, in contrast to our results, one study of Brazilian adults showed a reversed socioeconomic gradient for tendonitis/tenosynovitis. 25 For fractures, other studies 16, 26, 27 noted more pronounced SES differences in fractures in girls than in boys or in women than in men; or just the opposite: larger differences in men than in women. 15 In respect to burns, according to Heng et al., 19 more patients were admitted to hospital with burns in the most socioeconomically deprived brackets in the Greater London area; and there was a significant association between the risk of domestic burn injury and ethnicity, poor general health and housing issues for both paediatric and adult injury; and also an association between household structure and income deprivation and paediatric burns. Other studies focused specifically on childhood burns 3,18 -20,22,23 observed associations with several factors: low income, lack of water supply, crowding, low maternal education, older housing, poor parental supervision of children, dangerous cooking practices, younger maternal age, higher birth order and socioeconomic deprivation. In women and children, burns occur mainly in the kitchen. 3, 28 An increase in burn rates, which were constantly higher in women than in men, 29 was observed in women starting at age 15, an age that coincides with of onset of the housework.
What this study adds?
To the best of our knowledge, this is the first study to analyse injury morbidity across socioeconomic levels in Spain from the electronic clinical records.
The largest SES difference was observed in foreign body injuries in younger men. These results may be a reflection of the different jobs that men from the lowest and highest socioeconomic levels perform: mostly manual (equipment or machine operators, assembly workers) and associated with more hazardous working conditions versus non-manual (clerks, sales workers, highly qualified professionals). 30 Furthermore, persons with low SES may have more exposure to illegal or precarious employment, possibly linked with insufficient use of safety devices 31 and lack of Mutual Funds coverage for work accidents and occupational illness. 28 That would imply that occupational injuries of those workers might be treated more frequently in primary care settings or in emergency departments. In addition, the observed socioeconomic differences between the sexes in this type of injury and age group may also be showing differences in the type of work, because men often work in more dangerous jobs. 32 The results of poisonings in women could be related to the fact that women with lower SES consume more medication than those with higher SES, as reported in the National Health Survey. 33 That may be related to problems in understanding how to consume it correctly. Orton et al. 22 described an increased risk for poisoning in pre-school children associated not only with socioeconomic deprivation, but also with other independent factors such as maternal perinatal depression, younger age of the mother and harmful alcohol consumption by a household-sharing adult.
In the present study, a higher incidence of fractures was observed in people aged 75 and older in the most socioeconomically advantaged group. Other authors described that low SES did not appear to be a risk factor for fractures in the elderly. 16, 24, 34, 35 A possible partial explanation may be that later in life, people from more socioeconomically deprived areas might move to live in retirement facilities and nursing care tend to be located in more affluent areas. 16, 36 The falls are one of the most common causes of fractures in elderly, and in nursing homes, falls rates are more than twice as high as in non-institutionalized population. 37 Likewise, it is not possible to rule out a selection bias, as fractures in the elderly are mainly due to falls because of health problems, and it is known that socioeconomic differences in morbidity among elderly people are small, because it is the healthiest people of the socioeconomically disadvantaged group who survive. 38 
Limitations of this study
In terms of design, our study has some limitations. While most injuries are treated in the primary care settings, these are the less serious injuries, representing only a part of the burden of the disease and leaving out those treated in emergency and inpatient hospital care. Many episodes attended at other healthcare levels, however, may be subsequently followed up in primary care. Comparison of our incidence rates with other studies should be made with caution, because most of the other studies were based on hospital emergency department or hospitalization records, and the pattern of health services utilization and accessibility of medical care may differ between countries. Despite the fact that the large majority of the population is covered by the Madrid Health Service, we cannot rule out that some people from affluent areas may have used private health insurance, resulting in an overestimation of the socioeconomic differences found. The SES was inferred from the census data of 2001, and it was estimated through an ecological assignation, attributing the same level (deprivation) to all individuals in that Area of Health, because the PCEMR contains no information on patient-level socioeconomic factors, so the results may be incurring the ecological fallacy. This is common to most studies that analyse injuries from morbidity registries and require relying on data from the census to determine these through the place of residence.
Studies that use the PCEMR as data source are subject to the limitation of possible registry incompleteness and coding quality deficiencies. However, some studies showed that diseases with clear diagnostic criteria achieve better registry quality than those for which diagnosis relies on more subjective criteria. 39 In the Community of Madrid, the agreement between the coding and the reference standard was almost perfect for diabetes (k ¼ 0.990) and substantial for hypertension (k ¼ 0.778). This may also be extrapolated to injuries, which have a clear and immediate diagnosis. 40 In addition, the information from the PCEMR offers unique opportunities to plan and monitor health services and carry out specific research. One of the strengths of our study is that it is practically a population-based study, given the wide coverage of primary care in the Community of Madrid. In turn, as opposed to specific studies, the PCEMR is a continuous registry that allows analysing the evolution of a particular health problem in time at a low cost.
The information currently registered in the PCEMR could be improved and we recommend including the causes of injury and information on the social determinants of health.
Further studies are needed to elucidate the causal mechanisms behind our findings, focusing on co-morbidity and psychiatric disorders, social and environmental factors to investigate why injuries occur more frequently in the most disadvantaged areas and to evaluate the injury prevention strategies, taking into account socioeconomic inequalities.
Conclusions
People with lower SES from the Community of Madrid were at a greater risk of injury. Injury morbidity shows a SES gradient for all age groups and type of injury in both sexes. The relationship between SES and injury varies by injury type and age group. The greatest socioeconomic inequalities were found in poisonings and burns in both sexes and in foreign body injuries in men.
This study helps to assess the magnitude of the burden and the socioeconomic distribution of injuries in primary care, where the first assistance to patients with less serious injuries is provided and, in turn, where health promotion and prevention activities may be carried out. Our results can guide future research to go deeper into the knowledge of causal mechanism of social inequalities in each type of injury and also promote interventions to reduce these inequalities.
